Methotrexate-induced germ cell toxicity and the important role of zinc and SOD1: Investigation of molecular mechanisms.
Zinc (Zn) was proved to be a germ cell protectant against various disease conditions and toxic insults. Besides other mechanisms, here we have explored the important role of Zn and Zn-dependent SOD1in methotrexate (MTX)-induced germ cell damage. MTX was given 5 mg/kg i.p. once a week for four consecutive weeks, while Zn was supplemented daily at the doses of 3 and 6 mg/kg i.p. for four consecutive weeks. After four weeks of treatment the animals were sacrificed and observed for various end points. There were several histopahtological alterations in the testes like desquamation and altered tubular structures. DNA damage was also increased by MTX as evident by TUNEL assay. Sperm head abnormalities were increased in case of MTX treated animals. Protein expressions of PCNA, BCl-2/Bax, SOD, catalase and GPX5 were found to be altered by the MTX treatment. To further investigate the role of Zn and Zn-dependent SOD1, rats were injected intratesticularly with diethyldithiocarbamate (DEDTC) for three days after MTX 20 mg/kg i.p. was given on the first day. DEDTC in combination with MTX was found to significantly decrease the protein expressions of SOD1, catalase, Nrf2 and GPX4, along with deranged histology. This study adds to the point that Zn might be a better germ cell protectant and deserve further investigation.